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o mzAWSUSUMAL Bomanlszinn Class A, Class B 11ag Class C

° rﬂuﬁm ﬁiaémmﬁau (Environment Friendly)

e Ozone Depletion Potential = 0

e Global Warming Potential = 3350

e Atmospheric Lifetime = 33 years

108271 FM-200 System
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o mW5aMAu IANUVY Automatic and Manual operate
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M1 1 TINGUAIBIRDU (Inert Gas Agent)

o3 Fomanii gaanll
1G-01 Argon Ar
1G-100 Mitrogen N,
Nitrogen (52%) N,
Argon (40%) Ar

1G-541 Carbon Dioxide (8%) co

Mitrogen (50%) N,

I1G-55 Argon (50%) Ar

iy: NFPA 2001 (2000)
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M3 2 AUMIAYOININGUMBIADU (Inert Gas Agent)

1G-01 1G-100 1G-541 IG-55
Composition, Minimum 99.9%
% by Volume | N, - 52%+4% | 50%0+5%
Ar | Minimum 99.9% - 40%+4% | 50%+3%
Co, - - 8%+1% -
Water content, Maximum 0.005% | Maximum 0.005% | Maximum | Maximum
% by weight 0.005% 0.005%

iw: NFPA 2001 (2000)




MANMIPBNUUUENT IG-541 MS0ONUUUTLUUESAZ0IAAUINAIULRAATOL
' 4 1
AQUIINANOY (Total Flooding Systems) NUWANMIOONUDY  HI81993AWGHDUDA
9
ANSUL INERGEN SYSTEM @41l
o A A = v o A A y A o
MmN uazdlsinasdes Taemsmuiamiiuiveseaieti ldmmua
K 1]
UTna Munia 1Az IR (Nozzle) tazmuiami/suiasedlasinnsaniiun
A ¥
Hoatunaua werh llmuiamilSnamsazea Tasinsanadeiumsnlsnes
UDIA1T HFC-227ea
v
MuUAANNTNTUYDIENT IG-541 HToMnUA At
v ' Y
1. ganududuiini 43% awleuluae o dail
~ o 19 A A o
n. iauedoegluiuntesiu
v. szazna lumsenen lumy 5 1
v ) 9
2. ldanudutuaini 43% a4 52% auleu'luaie o dail
n. hifiauerdveglununtlesiulunanlng
¥, nydiiavegnarlumsenen i 3 i
3. lFanudutuani 52% 99 62% auideu luaa o il
n. hitiauerdeeg luiunileatulunaning
¥. nsmiauegnarlumsonenliinu 30 i
1] Y
4. Manududumnni 62% I8 lunsain bifiauerdoagmiu
SEAUANNMTUTUYBIETNGUMHINDY (Inert Gas Agent) WaTaNAUANULA0A
[ o [ X~ 1 1 4
fomummgavedszaua ULt uYo I FIlnanIEN AR MENY Y (LOAEL)
A gegavedsTAUANUTUTIVIEsFIazds hilinansznudesamenypd (NOAEL)
AUMT 19N 3
A 44 adn v
#**NOAEL (No Observed Adverse Effect Level) ﬂsmmwmnﬂqmmmsmw‘lﬂ
A S A o Yo o I ' Y a
1M naaesiuyBdnsedainaassaunso1dsunniu Wunawnulaehine ldine

aunsielag ansane

=t

**LOAEL (Lowest Observed Adverse Effect Level) ﬂ§u1mﬁﬁ’ﬂﬂﬂﬁﬁﬂlmﬁﬁlﬂﬁ

Ay v = S A o Yo Y = o q¥Ya o
T/Illﬂ ﬁ]?ﬂﬂ”lﬁ‘ﬂﬂaﬂﬁﬂuuﬁﬂﬁi@ﬁﬂﬁﬂﬂﬁ@ﬁllﬂillnﬂ')u L‘llut?ﬂTL!TLﬁ]%Vlﬂ‘ﬁlﬂﬂﬂu@]iWﬂ

' ' &£ 1 2 yy
'E]fJNGlﬂ’E)EJNWlN ﬂ'ﬁ]iNﬂ”lstll’L!hlﬂ

T el
TA o a
€D nroaumiag




, . p
A113N 3 szAUANANTY NOAEL ua2 LOAEL 40amIangumaniot

Agent NOAEL (%) LOAEL (%)
1G-01 43 52
1G-100 43 52
1G-541 43 52
1G-55 43 52

01 NFPA 2001 (2000)
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Step 12 ﬁmamwm'm31ux&iﬁ'u%’u1un1iaaﬂxxuuﬁqmﬁQﬁqaqﬂ A “Maximum
Ambient Temperature” Lﬁa“lﬁ’ﬁu%iwﬁwmmﬁ’fu%uﬁ'lﬁ”lajnﬁufhﬁﬁ’muﬂ Tagn/3u03
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Step 13 asnasuanududuiioonuuudesogluraiidinua fo 342 % - 52 %
dioflumsastvaeunsdiiitne “Worst case”  trazifio hildanududuiimmnzand
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uwﬁqﬁmm%’ammumsdwmmm%’am Gﬁaﬂ“lﬁ'ﬂﬁaammmwuuﬁmwﬁqmsﬁ”wmﬁaﬂ
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1. IG-541) : INERGEN - (52%N2 + 40%Ar + 8%CO2)

2. (IG-100) : NITROGEN - (100% N2)

3. (IG-55) : ARGONITE - (50% N2 + 50% Argon)

4. (IG-01) : ARGON - (100% Argon)
AUANHULYDY Inert Gas

o Wuszuumsazoafumas (Clean Agent Fire Extinguishing System) : 1%
NNBITUHA )

o i, sumede, hifedannda uaz livhanudemodeginsainieg
wawINMsaAmsiodma

o AUINAYIAINITAADDNTIAU (Oxygen Reduction) adluszdui idusuasode
AailFn )

o MINAHTUAVINAUFOINAIUTZAN Class A, Class B 11ag Class C

o Lﬂuﬁm@ia?}mmé’au (Environment Friendly)

o Ozone Depletion Potential = 0

o Global Warming Potential = 0
Lﬁ"c’l?ﬁ“lj Inert Gas system

o 3¢ uummﬁumaiuﬁmw 200 bar (1@ 300 bar

o mmmmmm"lﬁ’"lﬂa o

o mmsammnuﬂu Selector Valve 18 mwﬂwmmsamﬂﬁwmwmﬂmma
Hoafumane AT )

o aNTamMU 18N uUD Automatic and Manual operate

o I&sumasgn

- vds (1Ws5unsu Siex MimuInszuy Tulasou ﬁi"umsﬂam"mmmmgm
ana dawmsulslumsnaseunlssumsuiy T1sunsy Microsoft Excel)
- UL (Underwriters’ Laboratories)

- FM (Factory Mutual)
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Proporticning Discharge
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Llﬁﬁﬂ‘lf1 (Water Supply)

Lmziﬂfwﬂvmmﬁ (Foam Concentrate Supply)

qﬂnmfﬂ%’ué’mwdau (Proportioning Device (Proportioner), In-line Inductor)
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1. Protein (P) Foaming Agent
Fluor protein (FP) Foaming Agent
Aqueous Film Forming Foaming Agent (AFFF)
Medium and High Expansion Foaming Agent (SYNDET)
Film Forming Fluor protein (FFFP)Foam Agent
Low Temperature Foaming Agent ¥ luanmermeainug
Alcohol-Type Foaming Agent (AR)

® N s WD

Synthetic Hydrocarbon Surfactant Foaming Agent
9. Alcohol Resistant Aqueous Film-Forming Foam Concentrates (AR-AFFF)
A Y a Y A Y9 o A o= '
***fﬂi!ﬂﬂﬂi%’“]ﬂuﬂ"umIWN‘DZ@@QL’G@ﬂiﬁQﬂ@]@Q ﬂﬂ%uﬂﬂlﬂﬁ’t}ﬂﬂﬁﬂlﬂﬂﬂﬂlmﬂ LB

A I3 J . . . . . <3 Y
ANUNUA, nosiFuavos Proportioning Device, 1lai¢ Discharge Device Huau




3. Qﬂﬂiﬂiﬂ%ﬂﬁﬂi]ﬁ?ﬂ (Proportioning Device (Proportioner), In-line Inductor)

Proportioner ﬁﬂqﬂﬂiﬂfﬂ§ﬂ§ﬁﬁﬂ”§1ﬂ%@ﬂ Foam (lagWater Lﬁ’fﬂﬁ"lél} Foam solution 11
Sandauiisideamanite 1o dmnzeay fumsdumas izeSunnasFeawensal
ﬁi%}ﬂu 191 Venturi Device 139 Inductor, Eductor, Ratio Controller, Ratio Controller
wénmshauesiufe  varfinnudwenhiiiuausih Wi nudushsening
Jet Llg Receiver “ﬁdﬁu%‘ﬁﬂﬁ) Foam ”lwanﬁfﬁmﬁ Discharge line Lﬁawau Foam 1)
Water iiforhiuna1eiy Foam Solution feuszwenfiu Air ienateiily Finished
Foam @145V Proportioning System %ﬁﬁ/ﬂﬁy

1. Premix Foam Solution
Venturi (Vacuum Inducing)
Pressure Proportioning
Bladder Tank (Bladder Tank Proportioning)
Balanced Pressure Proportioning)

Pick-Up Nozzle

L R

Jet Pump Proportioning

4. Foam Solution ﬂaTWWNaumua’mmammaummmi (me‘lullﬂwau

2109l) sasrdmumanTrlufinh  saznlefuud Tl lumsdumasdmiuriiaveio
MASdAEIN 100 % luMIHey (Foam Solution) f® mafine Tlumausnh w 1h
Tl ¥iia 1%, 2%, 3%, 6%  dadndmdodor 09%, 98%, 97%, 94% Hud
s lFauanunandasa iy 1wy (1%-3%), 3% / 6%), (3% x 3%), (1% or 3%)
Toly AR-AFFF 1% SUmasdomas Hydrocarbon
Toly AR-AFFF 3% §UMAU30maq Polar solvents
Tl AR-AFFF 1%-3% ﬁmwﬁwﬁamaq Hydrocarbon 71 19% 1z Polar solvents ii 3%
Ty AR-AFFF 3% or 3% ﬂmwmwmwm Hydrocarbon ‘1/I 3% ey Polar solvents ‘VI 3%
Wy AFFF 3% / 6% ﬂmwmmmwm Hydrocarbon ‘VI 3% 1ag Polar solvents 1/I 6%
11l Protein 3% ﬂ‘]JLWﬂQL‘iJ’?JLWN Hydrocarbon ‘1/1 3%

Class “B” Fuel Type Hydrocarbons Products of Crude Oil

— Gasoline, Diesel, Aircraft Fuels, Haptane, Kerosene
Class “B” Fuel Type Polar Solvents Products of Distillation
- Ketones, Esters, Alcohols, Amines, MTBE
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5. ginsaidalvly sagwanoima (#ida) (Discharge Device)

madonlFwiiauoaTiuduii  (Foam Concentrate) #o4l¥ligndosiuginsal
VBRI HIRA (Discharge Device) miLﬁ@ﬂ“l%"hc?fm“l%'msmmaémmu‘lwuﬁuagﬁ’u%ﬁﬂ
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Finished Foam ﬁuﬂqmsmmmﬂu 3 uyy
1. Tlyvenedam (Low expansion) 92 UOATIMIVSIAIUTZIY 20 1M
2. Trlwwvenedlrthuna1s (Medium expansion) 92UoasIMIVEIOAIUTEIY 20
M99 200 1
3. TWlwwe1e@amn (High expansion) 32U0ATIMIUSBAININAI 200 1411
Foam Fire Suppression (m3dumasdasviosTvl misoonily 2 uuudail
1. szuusumassianes TWuiulsesi (Fixed Foam System)
11 sypusumassiaeaTuuulsssi @uszuy (Fixed Foam System)
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Fixed equip Fived equip

/\ Cominuens Linew Nossle

Self-Lxpanding ' lank
Prowcting wall

S

FOAM INTRODUCTION DEVICES FOAM SUPPLY DEVICES

1.2 szyvsumaeyia IWunuusean AT9520Y (Semi Fixed Foam System)
N sTUUSUMAINAonTaduma TNy U350 Foam Trailer NUFONADNIZUUNON

G )
T8N0y

Juipment Mobile equip

Fire truck
Protecting wall
i

| O = o

High back pressur: foam pencrator
FOAM INTRODUCTION DEVICES +————————% FOAM SUPPLY DEVICES
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2. szvudumasvluuunaeunld (Foam Mobile Equipment) Hand Lines
(Foam Nozzle, Foam Generator) Mobile Monitor, Ground Monitor Fire Truck, Mobile
. I Y
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2 g
Yuogn
YuYNY
A A4 a Y & a
1. wnaiuinuAmhaavesdemas a1l
a a { g 9 a
2. yiaveunas a3 hlun desmsazldlny arugumas

»

YA UYszan Favedns HazmyusiuITg
dw A A o o a I Aa 2,’ o A Yo A A A
ginsaiiinansgmmsdumas Wuszunaadalszi nieldiinamnasun

>

' v o oA A 2 Yy A A Yo 1 ¢d' sd
LL@]@%@]@QW?1U311’Y’J%%N?‘I'«UNﬁ?ﬂﬁi‘lﬂﬂhlﬂi,!Tﬂﬁ%ﬂL!ﬂaaﬂu 1615?{@?{’]1! mﬂmwum

MIUVIFHAVOUYOIWAY Flammable & Combustible Liquids (NFPA 30)

Classification of Flammable and Combustible Liquids 200
n COMBUSTIBLE
Flammable Liquids Combustible Liquids ": 140 (Flash Point > 100°F)
EL% [
Class 1A 100
i 5 1C
Boiling Point < 100°F © 73
y . . y T
Class 1C Class II Class ITIA Class I1IB FLAMMABLE
Class 1B 1A 1B . °
(Flash Point < 100 F)
Boiling Point 2 100°F 0
. . o - . . B <] . o oo . ol . . 0 100
Flash Point <73'F | 75°F < Flash Point < 100°F | 100F < Flash Point < 140°F | 140°F < Flash Point <200°F | Flash Point >200'F N
Boiling Point ('F)

**Flammable hquld i FP. < 1000F (37.8°C) ag X Vapor pressure laitAu 40 psi
(276 kPa) (absulute) 1/1 1000F (37.8°C) mumﬂﬁwmmam] "lﬂmu
(a) Class I liquids; FP. < 100°F (37.8°C) TaouiaId8ndail
1. Class IA liquids; FP. < 73°F (22.8°C) uag BP. < 1000°F (37.8°C)
2. Class IB liquids; FP. < 73°F (22.8°C) uag BP. > 1000°F (37.8°C)
3. Class IC liquids; FP. > 73°F (22.8°C) uag BP. < 1000°F (37.8°C)
#+Combustible Liquids; § FP.100°F (37.8°C) tiag BP. < 1000°F (37.8°C) Iaouiia
Y& ade i
(a) Class II liquids; FP.100°F (37.8°C) t1a¥ < 1400°F (60°C)
(b) Class IIIA liquids; FP.140°F (60°C) ttag < 2000°F (93.3°C)
(c) Class IIIB liquids; FP. 200°F (93.3°C)

T
T o a
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Properties and NFPA Classification of Common Laboratory Chemicals

Flash Point 'F NFPA
Chemical . Boiling Point ) .
(0 Classification

Glacial Acetic Acid 108 (89) 245 (118) I
Acetone -4 (-20) 188 (56) 1B
Acetaldehyde -88 (-89) 70 (21) 1A
Acetonitrile 42 (6) 179 (82) 1B
Benzene 12 (-11) 176 (80) 1B

Chloroform none 148 (62) none
Cyclohexene 20 (-7) 181 (88) 1B
Dioxane 54 (12) 214 (101) 1B
Ethyl Acetate 24 (-4) 171 (77) 1B
Ethyl Alcohol 55 (18) 178 (78) B
Diethel Ether 149 (-45) 94 (85) 1A
Formamide 810 (154) 410 (210) [11B

MIINMIUNUA Minimum Application Rate & Discharge Time for Nondiked

Spill Fire Protection Using Portable Nozzles or Monitor

Foam Type

L/min - m?

Minimum Application Rate Minimum Discharge
Time (minutes)

Anticipated Product Spill

Protein and fluoroprotein
AFFF, FFFP and alcohol-

resistant AFFF or FFFP

Alcohol-resistant foams

gpm/ft?
6.5 0.16
4.1 0.10

Consult manufacturer for
listings on specific products

Hydrocarbon
Hydrocarbon
Flammable and combustible

liquids requiring alcohol-resistant
foam




éhaﬂ'nmiﬁmam Spill Fire (Hydrocarbon)
(Wu‘ﬂ (ﬂ?N X 8717) x Apphcatlon rate) x Time
= ﬁmmimwu‘n (10 x 10) x ( Foam ) x Time
= 1.1 qmmimwuw = 100 A54. x 6.5 (Protein) x 15 = 9,750 ans
=  MIMUINN Foam Concentrate ﬁnl‘]gf} 3% ﬁ’é) 100 x 6.5x 0.03 x 15 = 292.5 aA5
= msmuiam WRally (225 8as) Aie 100 x 6.5 = 650 Ipm / 225
v Y @
@03l = 3 11
= 1.2 gAIMIMINUN = 100 A5W. x 4.1 (AFFF) x 15 = 6,150 an3
= MIIAIUIUNT Foam Concentrate ‘ﬁal"]sf} 3% ﬁ't‘) 100 x 4.1 x 0.03 x 15
= 184.5 Ans
= My WRally (225 8as) Ao 100 x 4.1 = 410 Ipm / 225
v Y @
@03l = 2 11

MINIMUIMNUN Diked Areas

Table 5.7.3.2 Minimum Application Rates and Discharge Times for Fixed Foam Application on Diked
Areas Involving Hydrocarbon Liquids

Minimum Application Rate Minimum Discharge Time (minutes)
Type of Foam Discharge Outlets L/min-m® gpm/ft* Class I Hydrocarbon Class II Hydrocarbon
Low-level foam discharge outlets 4.1 0.10 30 20

Foam monitors 6.5 0.16 30 20

#20819M35A 1IN Diked Areas
(ﬁuﬁ (ﬂ}J}N x 817) x Application rate) x Time)
= gaIN1IK1 (10 x 10) x ( Discharge Outlets ) x Time (Class)
= L1 gasn1sy = 100 AW, x 6.5 (Monitor) x 30 (Class1)= 19,500 ans
= MIMUIUN Foam Concentrate N1% 3% A9 100 x 6.5x 0.03 x 30 = 585 AA3
= msmuiam WRally (225 8as) Aie 100 x 6.5 = 650 Ipm / 225
v Y @
@03l = 3 11

1.2 gasmsn = 100 A5Y. x 4.1 (Low-Level) x 20 (Class2) = 8,200 03

MIAIUIUNT Foam Concentrate NF 3% A1 100 x 4.1x 0.03 x 20 = 246 aA3
MIMUIUN ¥Ina Ty (225 aAs) Ao 100 x 4.1 = 410 Ipm / 225

FolF = 2 ¥

A o a 'j
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M3V Loading Racks

'I'.;.bl- 5.6.5.3.1 Minimum Application Rates and Discharge Times for Loading Racks Protected by Foam
Monitor Nozzle Systems

Minimum Application Rate Minimum Discharge
Foam Type L/ min - m® gpm/fit* Time [minutes) Product Being Loaded
Protein and Muoroprobesn 6.5 0.16 15 Hydrocarbons
AFFF, FFFP, and alcohol-
resistant AFFF or FFFP el oL Hydeocutong

Consult manidaciurer for Flammable and combustible

Alcohol-resistant foams listings on specific products 15 I"I;r;::if\ réquiring alcohol-resistant
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Foam Application Method
Flammable Liguid Flash Point Fixed Foam Chambers | Hand line& Monitor
Fuel Oil 378°C-933°C 4.1 lpm/m’ 6.5 Ipm/m”
0.10 gpm/ft” 0.16 gpm/ft’
for 30 min. for 50 min.
Gasoline Below 37.8 °C 4.1 lpm/m’ 6.5 Ipm/m’
0.10 gpm/ft’ 0.16 gpm/ft’
for 55 min. for 65 min.
Crude Petroleum Below 37.8 °C 4.1 lpm/m’ 8.1 lpm/m’
0.10 gpm/ft’ 016 gpm/ft’
for 35 min. for 65 min.
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§20819  @11SVO9 6.8 liter/300 bar
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6 x 200

1200 liters

1.1

15u01MAIIN / Safety factor
1200 / 1.1

1090 liters

USinmerme / emaiilfinde
1090 / 40

27 mins

Breathing Rate (L / min)
7.7
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EN 139 Respiratory protective devices. Compressed air line breathing apparatus for
use with a full-face mask, half mask or a mouthpiece assembly. Requirements, testing,
marking
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1. BLEVE : Boiling liquid Expanding Vapour Explosion
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1. Pressure vessel contains liquid (compressed gas)
. Heat engulng > 12 KW/m2
. Pressure build up
. Liquid level reduced
. Flame impingement surface (at dry surface)

. Pressure vessel failure
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. Vapour cloud release and ignited
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2. Boil Over :
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8. Pool Fire :
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